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A pigmented ink for Inkjet printers which comprises an aqueous carrier medium, and 
pigment particles dispersed in an AB or BAB block copolymer having a hydrophilic 
segment and a segment that links to the pigment. The A block and the B block(s) have 
molecular weights of at least 300. These inks give images having good print quality, water 
and smear resistance, lightfastness, and storage stability. 

The EPO does not accept any responsibility for the accuracy of data and information originating 
from other authorities than the EPO; in particular, the EPO does not guarantee that they are 
complete, up-to-date or fit for specific purposes. Description not available for JP 4227668 (A) 
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FIELD OF THE INVENTION 

This invention relates to aqueous pigmented inks for Inkjet printers, and, more particularly, to 
aqueous pigmented inks wherein the pigment dispersant is an acrylic block polymer. 

BACKGROUND OF THE INVENTION 

Inkjet printing is a non-impact method for recording information in response to an electronic signal, 
such as that generated by a computer. In the printer the electronic signal produces droplets of ink that 
are deposited on a substrate such as paper. Inkjet printers have found broad commercial acceptance 
due to their rapid printing speeds, relatively quiet operation, graphic capability and low cost. 

The printed image produced by an Inkjet printer, as in most printing processes, consists of discrete 
dots. While satisfactory for many applications, conventional dye based inks are not well suited for 
recording high quality images since the dye tends to wick in the paper fibers, causing the dots to 
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1 

(a) A-fe>/^ > hfriSC:CH2==C(X)(Y)^^rt-^ 

C(0)ORi. C(0)NR2 R3 *^i«CN-Z!d50. 
TRi tSi^aSJS^ 1 - 2 Offi^ftf tu- 

OH, C(0)NRiR:i. C (0)OR4NR2 R3 ^T^fiC 

(X)(Y)*:^-r^Ti7g;l'^^y T- c^c^. X±5cfcaf 
tW3tt^ 2] ^ya^y^7Z3:}^iJ T-cDA-fey^ > h 
-h> U ox h g;U, 2- {-U ;>t5^;u->i=!^i^x 

5^;^;^^^ g yg i^v^ji^j^t^^i^u i^— h. p- 

2 -x^;^^^>';^r^ g 1^- :^^?5^;wt^? g u— 
^'?g;i/ri7g u- x^y ujuri^u 
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t: FD4-->yn t:;PTi? g r-J^gnxhg 

2 - h g ^^5=^;^ vp^^^v'Xf^jL^T^ g I/— ^^g 
i/i^ji'T^/g p- Kg jPT^^g hi5<kr>'v 

*fcti2 -x^jl/A,^5>;u;A3'if g L^— Nco^g-T—T 
[la^xgsj S:/D*y ^?=i:i^g^-<5:)Bty;<> h 

^^/rgu— h, vx^juT^ y x^ji-^t g u- 

t - yx5^juy;5'^'g 
T^yx5='Ji'r u— i-'x^jL'T^ y x^;vTi7 
gu-h, ':^y:5^;uz^y:/n!:::;i.7t^i^g;ur^ 

yT-*^'^5ait^n^*^7pU-^-iS:^i3;i^g v-T 

A^. y ^ u sfctsi^;^ ^>UT 5. y x^;v y^ g 

0. 1 --2 0 %CDyn^y ;?n*g V— *3j;C^7 0—9 9, 

Il»5t^j^ 9] S:/t:i'yi?3.i^g v-c?>A-ty;<> 

-X'?';i^^4^>';P;<^?i? g u— h(^>7i^g'7— 0. b 
i:i?^y.> hT&ty^'^?^ g JH!^;tiii^y^Ji/T^ yx^^-JV 
>tr5^i7 g i^— hcD;3^ gv— -r^s^jfeJITigRcT^Si^-r 

[l»*iai 01 B-fei/;<>K^^^:/n^y^3:itg^-" 

7ia«(;>ii*5f-r >i>, 

[is*isi 11 A-tyy >h^yv-";^^>t^ji/y5'^r 
gu-hTSO. airily >s^i 2- x^ju^+v'ju;< 

1 ^fcJi7|e«C0M«sK>!J?, 

[|S*JSl 21 A-fei^y>h^y^"t3:2-x5^JL.^ 
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3 

l'-h<li;^^'i7ijj|,gE(^ri;J?U-?-T*-5ll3|R:Jll * 

tia^isiB] A-t V— *tx^ju^5'/7 

>^(DiSfflt*o, teJKTsnta 1 . 0 - 1 0 . 0 cP. 015 

7S2«<7)ffl^Ef^><:7. 
[0 0 0 1] 

-5. 

[0 0 0 21 

[a?|co^¥*l -f >i'5;'x^ bgijg(|«a>tfrL — c 
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«r ±: i; T il5 a It CO Bi flS ^ §2 -r S <7J f C if L T I. ^ & 

[0 0 0 41 ^n^-^-7i.ii-r^-i>cr<r)mmt.ms,w 
Stab. Bm<Dmtiiiim-^izmm-simu&mo>^<t)im^ 

s^i^s-^— xi-r-s-r >i'tciiiaL,fciEisc5i,i< 

i J: -p T * ^1 giSi^flS b fc 0 s fe f ^ ■£> C t 

[0 0 0 5] *ttlSM^3'««:tiaKSil5^^5FTJ;<3ai^> 

izw-i ■*>^f£^rcit'(^>ti^;fs.iiim(Di^-rtiMz^-o 

?s I i p a ^ ft: i ti -f > ft ?5 asi ?(f u T SS !is -c fi ^£ V i 

[0 0 0 6] -f :^>Wfi£^1?{i. ^♦Sffe^tt'r:t>^&^ 
[000 71 >^-s(r}V.S. **I1=4. 597, 794«»|S^ 
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5 

[0 0 0 81 

* (aqueous carrier mediim) 43<±:Df ABSfctiB AB 
^ D ^ # U -r — l:: J: o T^g^ft^ nfcgg!^**^;^^ ^ 7^ 

(a) A-fcii^^^O h(ia:CH2=C(X)(Y)*WTS 

C(0)ORt, C (0)NR.' R3 *fct^CNT» 0, 'Z^Z. 

(1) se;cHz = c(x)(YM^WT^r^u 

OH. C(0)NRiRj. C(0)OR4NR2 R3 ^fc^iC Jf? 

C2) (1) <z)T5' 'J y ^— a:s:c H 2 = c 

(X)(Y) ^WT^T^? U;l/M^>"T— Xi3j:0: 
2 5-6 5Sa%dib7S:^TS^'5o ffiiN'-f>i'tt~« 5£ 
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6 

3rnfcM^. yn^y<7;J?'JV-i3<±:DC-r >'i>->*a:>y 

[0 0 101 co-oi^ai^'srtz^ST?**^. igt.^*fije 

[0011] 

[^^©^^51 *5&0flt±, "JftfC-f >i7-:^x^y h-yu > 

So 

[0 0 12] Senfc9i*]ili«t^SSo^iiHir^O. ^@ 
U^. Vr\t:tL%. rS^tfclU (strike through) A^:^V^CD 
[0 0 131 C7i?UJU*::^n^y4^3*U d^U^ 

^^ii^iB AB*>^D'y ;?3i#U"T— -rrso, 
(a) A-fei/pt> bt3:a:cH2^c(X)(Y)*wt-^ 

[a:*^. XtiTKlft^fctaCHaT&O. -^rLTYtt 
C(0)ORi, C(O)NR;Ra^fcttCN-e»0, ^ ^1 
"CRit^^9!?Ig^l --2 Offl^WT-STJl/^Jk TU- 

TU ;L'^jI'T'J— -^^o. 

*oX ; 

(1) C Hs = C (X) ( Y' ) 7 'J / 

CrC*. Xtt***fctiCH3XfeO. YMiC(O) 
OH, CCONRsRa, CCOOR^NRsRa^fctiC 

(o)OR5XfeOv :::: X R *it;^R 3*1*^1* it 

Jl'^^J^TU'-J^SXSO, R-Hi^mBS^C0 1-5ffl^ 
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(2) (1) cor ^ 'J ju^^y T-^sc H ^ =c 

[0 0 151 A7'P'>^^t^j2tBL'j^jS:^WT>&a>;^<^ 
ctOtHp^-^Jk x—T^JU. OS i (CH;j)3S^3cl;rX 

MA), X^^;!.^^^/? ij u-h-{EMA>. T'ne;^^^^' 
U V— h (EHMA), ^^=^})/:^^ ^ 

i^UU-h. ^ jL-}\^^i^^y}V—V. t;Hn+->jl.x 
^;^^^'^?U V— h(HEMA). t: Kn=^=^>:7'nt:r;i.;< 
5^::?'JU-h-. 2-xS4^5>X5^;i.;<^^^^UU-h, ;< 
U nx h ij 2 - hU 7<5^;i^>^n^rxX^;U>i^ 

2 "X^JI^^4^ viVT^ U U- h-, :^*i?5^;^Ti7 'J l/- 
2 - h U ;A5^JW'>n^v'X5^;UTi? 'J l^— 

[0 0 161 ^fcAya^y^J^tiSSTKit^y-?-. 

(0)0H. C(0)NR2R3. C COOR^ NR2 Ra. C 
(ORs)^^:^!^^^*?:*^^^* 0. ClClTRs^Jit^R. 
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6. Ayp^y^^^:g:tC7t<:S1±t:i-r^cr>t--h^3^)ia*tt 

A) . T^?UJ^S£. s^y^^^ur ^ /X5^j^;<i^5? u i^- 

h(DMAEMA)> >^X5^;[/T£yx^;i/;<5'5rU U~ 

[0 0 1 a] v-^^wr^KttSffiSjissnsAi 

'JI^— h (TMS-MAA) . I- U^-J^/J.v^'JJI/Ti? 'J 
l^-K. 1-xh 
^^v'Xg^^UTti'i^U l^-t-, 1 -T/h^v'X^Ji.T'^U 
1 -X h^^X^JL-r *^ U U— 2-:5^N^ 

[0 0 191 B y i7ttffe<D^7^— . 0fJ;tt3rA:?^n 

^y:>«lfi£co 10-10 O^ro^BSffi-c, J?SL<ti2 0-- 
^(s)tim»T^ru-yt;7#U"T-<D 10 — 9 0S» 

[0 0 2 0] *S&^^**ST^cotrasi^En^:/a 

zi7t?U^-fri, St¥i^#^^«2 0.0 0 Oe^T. ^F?^L. 

< X 5 . 0 0 0 fi^T. -E- L.-r*§jfigtca i , o o o - 

^y 57 n tJ? U V A*3<t^/B :/a ^y i7 UTlS^i^ 
iJ^-T»5 0 0 - 1.5 0 0 ^)ieat?>4i^^»*WLT^^^ 

[0 0 2 11 aiR^n^^'f^*WAB-fe<fct;:BAB:/n 

tSUT^t^^c ^Jxtf, MMA//MMA/MAA 10// 

5/7, sjii o^yv-m^s-^^ai 0 0 OTfe 

^MMA<73Ayp y i^^MMACOS ^y-T— i|ie<hMA 
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^-SBT'o-y^'i: A B >''a ^ U -cafe 
10 0 2 21 

EHMA/ZEHMA/MAA 

aZ/a/S 16 18 

5/72,5/2.5 170 0 

5//5/10 28 4 0 

20//10/I0 6800 

15//1 1/22 7040 



1S1fM¥4 - 2 2 7 6 6 8 



J(3 



[0 0 2 3] 
[^2] 



EHMA//LMA/MAA 
1 0//1 0/1 2 



5 5 5 2 



EHMA//MMA/EHMA/MAA 
1 5//5/5/1 2 



4502 



BHMA//MMA/MAA 
5//5/1 0 
5//10/10 

EHMA//MAA 
1 5//S 



2350 
2850 



3400 



20 



BMA//BMA/MAA 
5//2, S/2. 5 

1 0//5/1 Q 

2 0//1 0/2 0 
1 5//7. 5/3 
5//5/1 0 
5//10/5 



1280 
3000 
6 000 
3 4 50 
2300 
2560 



BMA//MMA/MAA 
1 S//1 5/S 
1 S//7. 5/3 
1 D//5/1 0 



4 060 
3140 
2780 



30 



MMA//MMA/MAA 
! 0//5/10 
1 0//5/5 

1 0//5/7- S 

2 0//5/7. 5 
1 5//7. 5/3 



2360 
1930 
2 15 0 
3150 
2770 
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(7) 

MMA//BHMA/MAA 
5//S/10 
1 0//5/10 

BMA/MMA//BMA/MAA 

5/5//5/1 0 

BfcfA//HEMA/MAA 

1 5//7- 5/3 
7. 5//7, 5/3 
15//7,5/7, 5 

BMAZ/BMA/DMAEMA 
1 0//5/1 0 

BMA//BMA/DMAEMA/MAA 
1 0//5/5/5 

BAB:rpy -7 — 

BMA/MAAZ/BMAZ/BMA/MAA 
O/10//1 0//S/1 0 

MMA/M A A//MM A/ZMMA/MA A 
5/7. 5//10//5/T.5 



«f5B^4- 2 2 7 6 6 8 



12 



2350 
2850 



278 0 



3360 
2300 
3750 



3700 



2 &3 5 



4560 



3290 



^V\^-h//)^^jV^9P^JU-hy>^^^*J)im (1 
0//5/7.5). 2 -X^jl'^^i^;!.^^^^ ij 1/— f./ 

(5//5/10) . n - ij i^— h//n-y 

U h/;<^^i7U;i^M (10//5/1 

1^— N/>^^^? 'J ^l-K C5Z/10/10) . n-:/^;U 
^^'i? U I-"- hZZ2 - t KP4^v'X^;I^>t5i'^7 ij h J(? 
/J?^$^^UJ^S^ (5ZZ10/10) , n--75^;Vjc^>^ 
U bZZ2-t: h*n4^^x^;p><:$^5'U V-h/^i? 
^7U;^®? Cl5ZZ7,5/3) , ^^^l^^^r^'^'J KZ 
ZX5^;t^^ + >^;|/^ iS'^ U l^— Fj;i.S£ ( 5 ZZ 

5/10) t5J;2Jf:r5^;Vp^:5^i? >J L^- hZZ-l/^JJ/^l^^ir 
'J t/- H/^>*->t^JUT^ >X-^;p>:^^U U~ h (10 

zz5/ia? ^u-^-T^^. 
[0 0 2 5] Byuyc^^T^j^mmz^mmz-r^ftiib 

«i^jt^;t/X5'/-;i.T5 > (DMEA) , ^^)V-Jji 
^J-)V7^>. ^ry, -xiiJ:^; hUx3^ y-jl^r^ 



S^x^y hyj >5'— Tfi^fflStlT-f >i?i: L"CSf^ L/l.^ 

isn^^i u '^At kp4^> K;5i^tf ^+1^. r^y^ 

^{.xmmm. mA.\tmk. ^mmt^^ 

[0 0 2 61 ABi3cfcC/BAB3l^ U"7 — li^lSfl^jS^ 

pij^tf'^xt/T; 5^-<ir>U. S, q*5f4. 508. 880 f;:^«^ 
X :^ > ^ - :/^iif,a^ i£ tc ct o xW^tJ tw mAT 

i^DvKy^:?^- (GPC) T^^-r^ ciA^T^ 
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10 0 2 7] ^r^. ABya^y^:f?:^)'^''{tmmo^T- 

^ 2 J '^-<nmx^-hm^^rcM,<r>it^ u t- cay 
[0 0 2 81 cn€,<??s*Fco^<. ^$tr^/J^-7*^^^;B 

(0 0 2 9] mm jr£< ^^^^7^j:W«^:fecfcO^IS«l 



(8) 4fW^4- 2 2 7 6 6 8 

'S<7>Af^*LV^. ^fflStS^tf-f Xc?>SeHt^*50 . 0 0 

0 0 5— L PViOffiKtC^-S^^Tfe^^, 
10 0 3 0] aSiatlfcSiSttl^l/^fci^^S/tt^So^cJi^ 

a? [0 0 3 1] 
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15 
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A* -fid— GB 

m 1357 -r^ci — 
L75 1331 ><^a — 
L75 2377 — 
jt^XS^/^— A* ri^'Vi'i; 

Y^^^rVty h* 4BL 

fi^X^'^^-A* Xl^l-Unr h GO 

^»J:4-y V" L 6901? 



^j^x h 

^+x h 

'X+'X 

^*x h 
^+x h 

'S^^X h 
^=^X h 

^+Xh 

'^*x^ 

x>fixx:? 

-^^4»-X|- 
^+XK 



-f Ota 
-<xo 



12 
13 
14 
Ifi 
IT 
73 
74 
74 
75 
83 
83 
95 
97 
98 

in 

128 
129 
151 
154 



:tl/>i^ 43 
jTVVi^ Bl 

V K 57 1 1 

F m 

V ^ K 123 
l/-y K IBS 

U'y K 202 
* K 307 
15 : 2 
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y ST'T >' TA'— ( 7099 




7* A— 15 : a 


'^y^y-^* 7jv^ L 71017 




y-rt'- IS : 4 






y*- 60 






T'^A'- 15 : 3 
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^-t-Y^V-y h 42 






1 J ^ ^ H .X i -4 twit 

l^JKAv^* 1170 










y i> 7 






^^^^ 7 


x^-y i^V* SSL 76 




r^y^^ 7 


^^slT^ E-lOl 
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:?^5'y* 7 



[0 0 3 3] 4^cOJi5^-efigfflTS 
p_ 5 8 5 _ p KY (C. 

^yhUv \^12 2) . V>^x>5'RV - 6 8 3 1 

UK>> NJ) , 1^'>>^T-Xh'^>^x>5^l22 
(U'>y S^tJJl/Zi-T'a. >'>>:^1F, OH) , OH 

3, C. I. No. 7 1 1 4 5) . h)V^i^>\y y KB CC. I. 

> h U V 3) , O:^ *'j^=i.>^^ \y-:t CC. 
L tf i?^;<> h V H 4 8) . A--^^> J-;i^— tf> F 6 
B13-1731 Ctfi/>^>hL^y H 1 8 4) . /\>-!f 
*-fXD- (tf5?';<>h-f xn-9 8) . ^y-^-JV^-i 
XP-YT- 8 3 9~P (t!i/jt> h-l-xn- 7 4. C, 
1- No/l 1 7 4 1) . 1f >y^< b'-f xa— 1 7 (it -#0 

>y^;?jJUa--7^a. f>>->:^5=', OH) . hJV-f^I^^ 
-fxa— G CC. I. e:^/;* > h-rxa— 1) . t:fi?'>^>h 



«i>'U;^, T)V^±. ;^|igK^n>&, ? e» 

[0 0 3 51 iTi^^i^mm^ 7i<.m^^ u ^st^^tt** 

ffl5i*f±3irj^*fiffi. jgKL-fe^*5^. -f >i:?>?x^y KM** 

^U. x^;^r;^3— ^L-. n -:/a t^jur^i^a — jt-, y 
n:7;p:7U;i.r;i/a-;k (2) ^ N >^Actiir ntjU 

W^ar-th>, ^^^Jl^Xf^^JL-^r ^>JfeJ:af>? 
HP:7^>^j:tjtf>^:t^-y->. (4) xz^ju, ^Jx.t3: 

X^JUTir^— b, X^JU^i^T^- X^V>;^-7p 

^— hi5<trjf:^afcf u>ti— 4^^— (5) ^ffiTJU 
n-Jl/. fiJ;lt^x^u>^^U3~ji., f/x^u>i^ijn 

N u x^i/>i?'ij a- ji/, T'n t^^'>^/'J3- 
;^v 5=^ h ^x5^u>^»j n— Jk ;J^«Jx5^U'></u n~ 
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•"Xf^;^) X— T-;U. h Ux-^u>i^U:n— ji.^/ - ;t 
-^Jl^ C^;:i:H-x^;i^) X— (:/>^x^u>^ij 

ZJ — )^^^- ;A^Jl- (^/tfi-X^JE.) X— (7) 
f^Ji/" 2 " bf n K>^J;£Xl , 3 2 - -f 

5 5^^/ux/>. (8) mn^mit^^. m^\t 

[0 0 3 6J 7ki:^fflT;in— Jl/. m?Liti^x.^l^>if 

t.i. jK^:vX^U'>i/iJ::-"/l.£^?M&ifeco*^t-tJ, 
>^»; j^--j^9 5%;^/5?^>^x^[/>^iJzi— 
x^l/>^/g :3--JUd^i^>^tj9 5 %7k/ 5% >^X5^U'>y 

[0 0 3 7] COi^SiiJ O^Pi, ia*?$nfcm 

yitn-miSVtm. es|^ti$^xx;UODispense-Ayd ff-22 
fcfi:i^;i< ifc 1 0 0 0 osicom^^J±•l:m:^^^m»-J 



^11) 4*I5I!^4 - 2 2 7 6 6 8 

0.1-1 *f* L'<tit3«o, i-5m*?sT 

0 1:: < ft: ^ <h < > i? <;og»«ti»ST $ < & 

f)^m\in^m<>i?^±mm\z^ri^^-r:mii 7-9 
aij ^5 J; y^ttffi affl ffl * M ;i a fitj CO ft: » tc -r > ^ tc jfD 

Ji. ^2 Odyne/cB-^7 Odyne/cn. $6*Cff^L< 
tt3 Odvne/cn'-iisir? 0 dyne/ciDC^«Sffltc*'5*®S:^ 

<;^<. ifF^ L<U#*3 1 . O-sjesj 1 O: 0 cPcr>ies*C*'5 
n;S«I^MbTl.i-5-f >^v=x^y h ^*m«<D^a*J8tft 

[0 0 4 1] *IEW«l|JSWtci:0Slc:3i«-rs**. (B 
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^m^4-2 2 7 6 6 8 



21 

[0 0 4 21 

[0 0 4 3] mm) EHMA//EHMA/MAA. 

ttfc. 8 0 0 g<07"h -^ti PPT75> (THF) feiZjC 
1 0 g(73 p -^v U-^^^^XlJtCittiiA/^, ^t.^"C. 

fttiSt CO 7^ N 5 y^;E/7' > fi? Am - i? a a ^ > Vx— 

Kcor-tr h - h U;P4^C73 l , 0^;V^jS7 0 OalTSiJjn^ 
- 2 -7t^Jt/7^n^> 7 3. 0 g (0,3 1 5^JW 

u;^*co 1 . o^ju?$iR7 0 Offli] sxi^— hSi±, i 

KII) [2 -X5";^^4^i^JU;*^i?iJ U-h 3 12.4 
5 0 0. 0 g (3. 1 6^;W ] ^0 3^-CX^^~ h^it. 

IS SL- 



22 



h^ii:^ 3 05J;&^;i»>->Tai^^^nfc, 
[0 0 4 51 ISO^iSoT, /—)V2 0 0 eizTk 

;L.C06 7 0 g c:ntCcfcOEHMA//EHMA 
i£? /MA A. 5//5/10 5 5 ?^a*-cait 

[0 0 4 61 ±ijEco:/p v^'^ij^— frj;x<7>¥ii^ffl^.^ 

iii2(??=i:5tI1Bj§C;tEHMA//EHMA/MAA:/ 
>^rJ!jn;i. fg— 7i®i$;&5:^*=>n^ST®fl: 2-3^Mf* 

tfL^T4^S] (10 0 9S) ^tifco *?affe. ffii-f:^f>*-e 

20 [0 0 4 7] 



[0 0 4 S] ^MB : Ti^mittf ^) ^ 
±iat^^'5iC»jaUfcEHMA//EHMA/MAAa 

HtWtX 2 5 

8. 0 

[0 0 5 01 CSt^2) MMA//MMA/MAA. 10 
/y5/5. 7 (;>rn'y^4iU^-> ij^^»2 I 5 0 

[0 0 5 1) 3 1 r?^X3{c^:^x:tr;^flt*f«. iSiS 

^mm?.a:^^zfmmmsi'^m^^»f^. s 4 s g 

to-T^h^b Ko:7^> (THF) t3J:i:f 2 . 4 gco p - 



10 2.5 
18. 7 

1 0 2. 5 

2 2 3. 7 



^^mi^i^Ti^m (10035) ^nfz. ^mk. si'r^> 

[0 0 4 91 
[«6l 



10 2.5 
7 8. 6 

4 2, 6 
223. 7 



1.1 -tfX (h U ^^;U'>n=^^-» -2-^^;uyn 
^> 7 5. 6 g (0.3 2 6^JW 3&^£feA$nfc. S 1 

m- n a-^ > hcorirhxhU JV^'C^ 1.0^ 
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'}>\^^9^^)\,-h 3 8 7 g (2.45^;l.) J ^O^j^ 

os^m-D-r, ^scoizw- — K (T^'Y — Kill) C7^3^ 

;^>:37i^UU-S 326. 7g (3^2 7 ^ ) 
[0 0 5 2] 4 0 Qifm-or. ^m:^^^ J-Jl-COl 5 5 

*c±&L/z. ^ScDm2®pgc^Kt:: i ~^p/^/-;l. 

9 0 4 gi0^a:^^^JiO;t&nft, -g-fHrigSI^ 1 1 6 1 g 
[0 0 5 41 [|a/£3] NBMA//NBMA/MAA 

( 1 0//5/1 0 cD^a^y i^^ij-r— f^ycco^ie^ffl^^^ 
[0 0 5 5] 11 ^TX^tCTt * -^ji^iji^at, 

&t;fc. 3 5 0 h h*a7^^> (THF) ^^V^ 

1. 0 gC?)p-^>'l/>$:7^XnF:ittiiA>fc% -31.% 

X— h<DT-th- h 'JJ!^=P<?5 1 . 0^;i/fgfS3 0 0 
iiP;t6nt<, WSSa»Jco 1 . 1 - tf :^ ih^J sA'^jUi^u^ 

- 2 - ;^^;i/:/P^> 20. Og (0.0 8 6^ 

C^'Y— KID [n -y^;U;<5^:5^U U— K 6 1.1g 
36k (O.S6^;l/)) ^OSJ'^X^'— hSf^, 20 

K 121. 3g (O.Se^Jl-)] *Xd?^-K$it. 3 
[0 0 5 6] 4 0 05j^SioT, ^a^^'y-^l^S 5 g75« 



^1^^ If 59^4 - 2 2 7 6 6 S 
ft. 

[0 0 5 7] yi;^^} ^-tS. Ji!2<7)S[a< N. 

[0 0 5 8] ClKii4j BMAZ/BMAZ-MAA, 5// 

2. 5/5, ij'T^S 1 5 0 ocoyayi?:iy^u^-\t>k 

ttfc. 7 8 0 gc?3^ h Hn':7^> (THF) i3j:r>* 
X— KoDr-tr K- hUJ^^"*?:) 1 . 0^)im^3. 2mli)m 

Ae>nt, 5a*&Sflc?D 1 , 1 ~ b*;;^ (h U >t^;i.;^o4^ 

v) - 2 ":^^;E/yn^> 144, Og (0.62^ 
;i?^ffiA^n&. ^Iooth'-K (7h^-K I) 

20 1 3 0$^^IC^?fc^TSP^e.nfc. S2 tO:7^'- K 

Cv^-f — KID [n " >J 1^— h 2 2 0 g 

(l.S5^;i^) ^ K U ij i^— h 4 

9 0 g (3. ] ^0»77:^5'- N^li:, 4 0 

9 9%J«±;5t^JECb/l) Ufc^. 3 0i^3g-^T. 3^3© 
— K (r^-f— Kill) Cn -T^^Jl/^^'i/tj i^- 

4 4 0 g (3.1 ^JU) J Sr;^^'-K$1^. 3 0 5j^*Cto 
[0 0 6 0] 2 4 O^i^SoT, $£^;<t5^/-Jl.2 1 6g 

yy7.zit^^j^i>^i:\f-, m^\m2^^<r>f^m^^n. 

0 0 gSDA-bn, i!lg«*gi««^ 1 4 3 8 g^*:^^S^£^ 
nXL* :5^-C^tt^^lfc^ C<^J:-5tc:UTBMA//B 
MA/MAA S//2.5/5 # »J "T— 5 7 . 7 

[0 0 6 1] ZfUy^-^.U ^-ti. N.N-v';<^;l/T 

[0 0 6 2] [Mi*5) EHMA//MMA/MAA. 5 
//I 0 / i 0c^>7'n^^ d^zi#U^-fiyciD#)S^fflliX 

[0 0 6 3] 12 1 y^xzj{z:^ij-^jmn^m^ 

^ffc. 3 2 5 5 gOJf^ h^t Ka:7^> (THF) fci 

7. 9 gcop ^^->i^>$:7 5xziictt:a.Arfc\ 

ttffico^ h ^y5F^Jl/Z>^X'i7Am-i7PP-^>^/ 
X- h(DT't KxKUJl^^'CDl . 0^;l'f§?a4. 0iiil;&^IlQ 
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25 



26 



^z^- 2 - ^^}iyu^> 195. Ig (1,12^ 

hr: h ij Jb^^iT^ 1 - 0 ^;1^?§SS4 , 0 ml] 

1 5 »\Zt^fz^X^PL^tit^, m2<Dy ^< -Y 

7 9 g (5 . 5 4^;U) 3 «r05t-C*X^- h^-tt, 3 0 

0 8 6 g (10.9^Jl.) h'J ^^;Uv^ijyU>t:5?^^ 'J 
U-h 1774g (11. 2 tJU) ] -^Xi^- h^-{±, 

[0 0 6 4] 2 4 0^JSt3T. ai^>^^^/-;V6 7 5 g 



if? 



*-C4 0 2 5 gftD^^n. ^S(1:^ST'5 0 3 5 gc^jg 
EHMA//MMA/MAA 5//1 0/1 0 
[0 0 6 5] y^7^>} V— fSN. N ' - >^>t^;U7 

5/x3^/-";V (^(fiA) ±5j:t;C7KSfb:^ 'J (^ifi 

[0 0 6 6] mmmi im ^ 'A(^^^^iy'^\±-t!-'^ 

10 0 6 7] 
[«7] 



N J) 



40. 0 



ju, 1 L 6 0 1 0 6) cJtaA^n?^, mmm^A: 5 0 

0 rpniTff *:^n^, 5 i jalC??>?>c^jUT^ /X 

^'y— (^>'j?^;i' ha. 7 ^7^;i/:7>r r, pa 

19102) ^fflV^TpH?, 5-8, 5 JClSgfJSnfcSS 

><>;^^yjt'— j4 > f-a. /i^jp^yeji., ny ii74 

2) trmilSr^i: 1 6 7niii^*^fc, :J^tiiS*KST. 
3M 1 1 4 AaS*7-< (3Ma. irVN 

#-;L/, ^4N 5 5 1 4 4) Tfltaa^nfc. 

[0 0 6 9] ±l2t?:^Jt»?Sl 6 0 5 %(DPf'SlL/t 

^UT-SfS^S 8. 4§K (±12) . M-f :=r>9 1. 5SB 

[0 0 7 0] ^^o^^Hfe-f >^[S_hfg5i^SScffi0 7 SSS 

fit * 



3 2. 0 

30.4 
9 7, 6 

[0 0 7 1] c:c;D-^>i7ti;^coj:o/j:^3S6*]1#tt^:*L. 

[0 0 7 21 

^M^ti : 3 8 - 0 dynes/cm 
5te S : 4 . 3 CPS 
PH : 8 , 1 

:^J- KxXi^' v^ji-y hyu >^^- {t:^ — l/'i' K/^^:;:tr 
-Ka. /^nTJVS, CA. MA) tC4SUT*n^.^TJl¥ 
^75:^fe*f Lfc («I8, 19i3j:C^2 0 



4(? 



[0 0 7 3] [|^jSS0*l2] Sfiv^x^;^ h -f >>7 
[0 0 7 41 

[S8] 



10 



3.5 
6. 5 
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2r 

[0 0 7 5] i:a?<^3^5j^ti*Sg^)l ^;Il3«ELfcoto^Ct• 
£0 0 7 61 



4^eS¥4 - 2 2 7 6 6 3 



Pfl 



ii3 



3 - 3 CPS 
5 0,8 dynes /cjD 
8. 5 

te^it-r X : 1 1 0 nm ( 1 0 7 Qm. RJf^P^n^lv t^-f Jl^* 

a- 

^-^^'^ 1170> ii-^^^y^'^^^jm 

[0 0 8 0] ±i£Oj«^i^tiggj!S^J Ucl2«L/cJ;-5l3b' 
5^»Sn. 0SKCO7K<i: 1 5g5<7:)vX5^1^>yU 

>'^-c#«?^nS:, ^K^^-^^^Lyy^F^-i •>iJk%9^^w^ 

[0 0 8 1] 



[0 0 7 71 ^ >'^\^}c^-V-jh-nyi:i-\^^7.^ 
^nfc, -2 or {4&?rfl) /7 0t: C4^P«1) TC7)4 

[0 0 7 8] mmm^ (m&) :i m&^i^^y h-f > 

[0 0 7 91 
1^9] 



1 0 



3. 5 

6. 5 



PH 



3.2 CPS 
45.5 dynes >/cm 
8. 9 



— 1^.3^ f*^;^^ 

-U-y h-v^y:^7— Kit. A^ar^Ph. CA) _hT^n 

j:r;?2 0#BS) , 

[0 0 8 31 immm4 cafe) ] aa<??>^^-y s-f > 

^ ts;*: CD ^ffl T Stag $ n;^ . 

10 0 8 4] 
[*1 01 



iST-lt-f X : 1 0 7 



a a- 



10 



[0 0 8 5] i:^c05t5>ttilJie^U::l2KUfcj;^^we 

[0 0 8 6] 



S. 9 



4. L 



3.8 CPS 
4 5*1 dynes /ci 
7. 7 



^tf iS-^-y-Y X : 1 6 5 na (1 6 2 nm, m^P^H. if < i7JU 

[0 0 8 7] z(D^ y^umntc.m^m^^'nv. 

— V^y h/^y y STT'U >^^— Cb^ — 

h/t^y ;tr— K^h, /'?nT;P C A) .fC^nt/Mw 

[0 0 8 8] CJtsagtJi (^>Vz,;j^»jT-) ] f^— CO 
50 [0 0 8 9] ;<;tr-;^7;^?g^«. ^S^^A 
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(16) 



nm^4-2 2 7 6 6 S 



29 



^^^i^'J V— hCDl 0 8 L ;<5'^7 U JVS^CD4 6 3 g 



10 0 9 01 :*:f~7Kf±<>^ tft:i^7Ki:^cOcfcolcSSi§ 

[0 0 9 1] 
[Sill 



2 5. 7 
67. 1 
7. 2 



[0 0 9 21 ':>^^^. 



^ [0 0 9 3] 
[^12] 



A 



C2 5,7?i»») 

[0 0 9 4] ±ai<Ofi!c^>ti«jS£^ll ttlSEKELSLi-^iCtf 

ISTSrlB^Sr ^fc* 2 5 D >7 ^' y':!:;;^ hT« 

[0 0 9 51 

^ : 3. 8 CPS 
SB5?E^ : 4 a. 9 dynes/cm 
PH : 8 , 7 

fit j» 



10 



3.5 
6, 5 

★iS-^-y-'f X : 9 8 nni (I 0 Snm. WS^Pfl. 1t<i?;i/ 
8. 1 9^^ZJ^2 o^m) . 

10 0 9 7] mmms (*>r 

[0 0 9 83 
[XI 31 



-TA/— XBT-S83& 



30 



60 



[0 0 9 9] ±m(D^^\tnm&\i[zmmvrz^^iz\^ 

6 0 6) *T0. 7 5iimi;tf^Xtf— X^ffll^M 5 0 Orpm 



50 



51 
159 

[0 1 0 01 

% JS : 5 . 7 6 CPS 
^S?i^T : 4 6 . 9 dynes/cm 
pH : 7 . S 
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31 



mm^A- 2 2 7 6 6 s 



fS^it-f X : 1 2 1 Dffl 

[0 10 1] co^jffmM\t.^m^7.\-<Dt^mzi:^jL^v 

fig j» 



J2 



**3n^CSl8. 19:fe<;i:lX2 0 

[0 10 2] i^mme m& j iie-<>i?«^<D^ 

[0 10 3] 
[Si 4] 



OK 45232) 

SUA* lOOMKIS. Dm-e4p*»j» 

f^xA^-^ PA 19382) 



[0 10 4] ±m(7:>^i^\^mi&mi\zmn\^f:i^^\z)d 

tCiteTOti-'f X$/h$<T'5fcii);C7 O00'-9000 
psi (4 9 3 --6 3 4kg/cnO ff>JE?jT4 0 ^i^. ^i;a 
cSftftSM (^T^JP 1 1 0 F. ^ ^7 □:7JK5=^^- ^7 X 
a, — rL— N >, MA 0 2 1 6 4) tcaiSSiirfc. 3 

Lfc. tt±^3co 1 0%^J«JSgti;ji?:cD!»JlW1#ti**^ 
[0 10 51 



209 



36 



2 2. 5 



3 2.2 



PH 



m 45232) 



6*25 CPS 
4 9.3 dynes/cm 
8.9 2 
fe^it-f X: 2 0 5nm 
[0 10 6] ZL<D^m&^tWm^7. h0fc36lw'>*Xf^V 

J^t — U^y K7=^:=^i>>^x. y NXU >^^'" 

<h:cl.— ^y h/'^ -/ — Ktt. /"^UTJUh. CA) Tfr 

[0 10 7] mnmi (^■^>i^^) ) 

[0 10 8] 
[SI 5] 



38 



40 



[0 10 91 ±iig«05E5j^ti||J6^)l iclB«t.fci;^f-e 
— 5^ — e:— h^-C O , l ^mm^'py^\^—X^m^^'C 2 4 

[0 110] 
*6 S : 6 . 5 3 CDS 
^S^:^ : 4 1, 1 dynes /ca 



50 



34 

88 

dH : 9,07 

^T^-iX : 1 5 3inn 

[0 111] CLtD^i^ts:f0t*^^j8i|^7; hofc5e)tc>?x^u 

>i^'J n — jPijKTO 1 0/9 0 ->^X^i^>^U zi— 
(b^L— U^y h/t^y ;^7"H^t, /^nTJl^hv CA) Tfr 

^^rifcC^is. 1 9iDi:;:X2 o#K) . 

[0 112] mmm% {^^y^^^ ] ^^y^^-^y 
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(18) 



1#gH¥4 - 2 2 7 6 6 8 



33 



CO I 1 3] 



[SI 61 



34 



OE 45232) 

A Tr4»*i L 2 5 « »«) 



38 



[0 115] 

ftS JS : I 3 

mmmti : 4 5 



PH 



2 CPS (3 0 rpnTrfl'i^) 
8 dynes /cm 
6 

^^■^-X X : I 6 4nm 

[0 116] z(D5fmimt^m^:^h<Dr:i^izi>jL^iy^ 



20 



40 

34 
88 

!J a-JUX*:co?g^#?4't3 2 %iiJ:U^4 %< >^ C^t-S 

(-tfn-yi^xa, >^I^^>h> CA 9 4 5 3 S) 
*Cj:':jTfftDnA: (*18. 1 9 i3j;lK2 0#bb) „ 

[0 117] [|l3S^?iJ9 {v-tf>^^6) 3 '7-tf>^'f > 
[0 1 18] 

mi 7] 



m 45232) 

to 1 1 91 h^v^<r}^»\t'mmm\\z-%^m^titz^o^z 

t'— — EfTT'U^ ^^X^n, ::>triT'4 5 0 0 rpmco 
^ — ^' — X tf- f-'TO . 7 5iiitt;tf ^Zti — XS:ffll^T2 

Y JL- ^ — i7 p X T«ja ^ nrzc tfc± o co^>«i:fflEfi;j5^ co#^ 

[0120] 40 



38 



40 



34 
8S 

4 5 3 8) -I?ff t:>n;^b (^18. 19*5=kZjC20 

[0 12 2] 
(^1 81 



2 7.4 CPS (MS, 1 2 rpi) 
5 3.5 dynes/cm 
8.8 9 
fe^^-rX : 1 5 Sub 
CO 1 2 11 rc04^»SSiiEniSiJ5^X h«/::s<>*:r>=i^l- 

=toT^^f ■S-tTD-y?:^'" 4 0 2 0 ^ — -f ->'x 



St Cm) 



38 

167 
110 
107 

165 
125 

205 
153 
164 
158 



103 
19B 
107 
106 
162 

lis 

211 
163 
148 

151 



50 [0 1 2 31 a : 5i-afflt€:4[3I7 Ot: (4Btra) /- 2 
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3S 

7 4 2) -vm^^ntz, 

[0 12 4] 
CSl 9] 

Ildll#«3 A» 

[0 12 5] (a) Biaifftfiti— U-v h/t-y*— K 
CA) *3J:CK/S fcliifn'^i:?^ 4 0 2 0 f 
CA 9 4 5 3 8) •t?a'*Ki*'-f ::^cr)»ft<£::?^ Jl-A^ffl 
Cb) r:f:aj \iHtHt(n\i'y h L^) fjiLiir^fti 



- 2 2 7 6 6 8 

[0 12 6] 
[^2 03 





mm 








(a) 


Cb) 






60 


7tt 


54/23 




60 




ri/22 




€0 


SO 


54/23 




60 


9Q 


54/23 




£0 


id 


54/23 




70 


180 


30/26 




120 


300 


30/28 




fiO 


300 


30/28 




60 


ISO 


30/2fl 




90 


300 


26/25 



[0 12 7] (a) S?Jac0S^aA;t H^y ho 

Cb) ^5[Hl</3K^itj^7^ ho 

( c ) nSfl^iSfe^Mt^ En&l A - h U ^^^T^^^^^RWcOffatz 



y U :^7-&*a- v?-:Hi07732. 
7S9 



n H ^ -1* •/4604 

T j< U:^&mSl?^3 U :7=j-;l/XT:l'M 92029. 
XXn>^>fh\ :7XU->:$'U'i' >1351 
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